Insulin-like growth factor II (IGF-II) is a crucial factor in regulating cell proliferation, growth, migration, differentiation and survival. The objective of this study was to investigate the association of polymorphism in intron 3 and exon 3 of insulin like growth factor II (IGF-II) gene and body weight trait in tilapia nilotica fish using restriction fragment length polymorphism (RFLP) and single nucleotide polymorphism (SNP) techniques. Thirty tilapia nilotica fish were precisely selected according to their body weight and ordered from the largest to the smallest body size. DNA was extracted from fish blood samples to amplify 397-bp of IGF-II gene. Amplified IGF-II gene was sequenced only in the seven large and five small size fish. Results revealed that restriction analysis (RFLP) with MSP1 of the (IGF-II) gene (397-bp) do not produce restriction fragments. While, DNA sequencing showed fourteen single nucleotide polymorphisms (SNP's) at different positions in large size fish as they were detected in more than one fish at nucleotides number 318 (C→T), 319 (A→T), 320 (G→A in three fish), 322 (C→A and C→G), 323 (G→C and G→A), 326 (G→A in three fish), 332 (A→T in three fish), 333 (C→A and C→T), 334 (A→C in two fish), 337 (C→T in two fish) and 340 (C→T). Hence, our results reveal the possibility to use these findings as marker for selection of high body weight trait in tilapia nilotica fish.
INTRODUCTION
Overpopulation coupled with shortage of food resources represents a big problem in Egypt. Fish are source of high quality animal protein and tilapia fish have played an important role in the past and nowadays. Tilapia is widely accepted to Egyptian consumers also for producers, tilapia represent the species of choice due to its high growth rate, significant tolerance to environmental stresses, ease of reproduction and its unquestionable market demand. Nile tilapia (Oreochromis niloticus) in particular is considered the leading tilapia species in the country. Therefore, its contribution demands research activities in different areas of aquaculture (El Sheakh et al. 1995; Esmail 1997) .
Most classifications of tilapia species are based on reproduction, development, feeding, structural characteristics and biogeography (Trewaves 1983) . However, such characters have limited value for identification purposes because they show considerable inter-population variation and differences between species are small (Abban 1988) .
Information on the genetic structure of fish species is useful for optimizing identification of stocks, stock enhancement, breeding programs, management for sustainable yield and preservation of genetic diversity (Dinesh et al. 1993; Garcia and Benzie 1995; Tassanakajon et al. 1998 ).
With advance of molecular genetics, it becomes possible to significantly improve fish production through detection of polymorphisms in genes affecting and regulating growth such as, growth hormone gene (GH), insulin like growth factors (IGF-I, IGF-II) genes, myostatin (MSTN-1), prolactin (PRL), and somatolactin (SL). This called genetic selection which is an effective tool for molecular marker assisted selection (MAS) Wu et al. 2011) . The MAS increases the selection precision and reduce the number of generations required to achieve a desired improvement. The essential conditions for DNA marker-assisted selection (MAS) is development of useful resource families to evaluate phenotypes and information about genetic linkages and a large number of polymorphic genetic markers (Ozaki et al. 2012) .
Therefore, the objectives of the present study were to detect of the polymorphisms into IGF-II gene 
DNA extraction and PCR amplification of IGF-II gene
The extraction of DNA from the whole blood was performed by using Blood-Animal-Plant DNA Preparation Kit (Jena Bioscience). Polymerase chain reaction (PCR) was carried out according to (Juhua et al. 2010) . The 397-bp fragment which represents intron 3 and exon 3 of IGF-II gene of tilapia nilotica fish was amplified using the following primers: forward (3'-GGGAGCCGTGATGAAGACTG-5)' and reverse (5'-CAAATAGC AATCACGCAGC-3'). The PCR was performed in 50 µl reaction volume, containing 3 µl genomic DNA, 5 µl 10X buffer, 4 µl of dNTPs mix (Thermo Scientific), 1µl of each Primer (10 Pmol), 1µl Taq DNA polymerase 5 units/ µl (Thermo Scientific) and 35 µl dH2O which finally added. The final reaction mixture was placed in a thermal cycler (Technee, TC-3000, USA) and the PCR program was carried out by initial denaturation at 95°C for 5 min followed by 35 cycles of 94 °C for 1 min, 55 °C for 1 min and 72 °C for 1 min and final extension at 72 °C for 10 min. PCR products stored at -20 °C. The amplified DNA fragments of 397-bp of IGF-II gene were separated on 2 % agarose gel, stained with ethidium bromide, visualized on and photographed by Gel Documentation system (Gel Doc. Alpha-chem. imager, USA).
Restriction fragment length polymorphism based on Polymerase chain reaction (PCR-RFLP)
The amplified DNA fragments of the insulin like growth factor II gene by PCR as mentioned above were digested with MSP1 restriction enzyme (Thermo Scientific) as described by (Juhua et al. 2010) . The RFLP was carried out in reaction volume 20 µl consisted of 7 µl dH2O, 2 µl buffer, 10 µl PCR product and 1 µl MSP1 restriction enzyme.
DNA Sequencing and Data analysis
DNA sequencing for a fragment (397-bp) of the IGF-II gene was performed for 12 fish samples (seven large and five small sizes). The PCR products were sent to macro Gene Company (South Korea) to sequence in two direction using ABI 3730XL DNA sequencer (Applied Biosystem, USA).
The results were analyzed by Chromas1.45 (http://www.technelysium.com.au).
Sequence comparisons were performed using the BLAST program from the National Center for Biotechnology information (http://www.ncbi.nlm.nih.gov). The sequences were aligned using CLUSTAL-W version 1.8 ( Thompson et al. 1994) . Differences between individual sequence and reference sequences available in the GenBank were classified as single nucleotide polymorphisms (SNPs). A neighbor joining tree was constructed using MEGA version 5 (Tamura et al. 2011).
RESULTS

PCR amplification using specific primers insulin like growth factor II gene
The genomic DNA from 12 tilapia nilotica fish (seven large and five small sizes) was used to amplify the (IGF-II) gene which yield a fragment of 397-bp fig (1) 
Genotyping of insulin like growth factor-II gene (397-bp) using RFLP technique
Restriction analysis of PCR-RFLP of IGF-II (397-bp) produced one fragment (397-bp). This enzyme (MSP1) could not digest the amplified fragment in all fish under study (all have the same genotype, AA). The large and the small sized fish cannot differentiate by this enzyme in RFLP technique. May be due to change in recognition site of the restriction enzyme used as a result of nucleotide polymorphisms.
DNA sequencing
The amplified DNA fragments of the insulin like growth factor-II gene of 12 tilapia nilotica fish (seven large and five small sizes) were subjected to sequencing. The results of direct sequencing of The 397-bp of intron 3 and exon3 of the insulin like growth factor II gene in these fish and their blast was shown in fig (2) . 1, 2, 3 , 4, 5, 6, 7) and five small sizes fish (8, 9, 10, 11, 12) , orderd according clustalaw program Sequencing of 397-bp of intron 3 and exon 3 of the insulin like growth factor-II gene revealed nucleotide sequence variation among large and small size fish. Fourteen important SNPs were detected in largest size fish as they were detected in more than one fish at nucleotides number 318 (C→T), 319 (A→T), 320 (G→A in three fish), 322 (C→A and C→G), 323 (G→C and G→A), 326 (G→A in three fish), 332 (A→T in three fish), 333 (C→A and C→T), 334 (A→C in two fish), 337 (C→T in two fish) and 340 (C→T) table (1).
The Phylogenetic tree based on sequence alignment of the sequenced samples
Phylogenetic tree based on sequence alignment of IGF-II gene of the 12 fish (seven large and five small sizes). The phylogenetic tree showed presence of highest similarity between fish no 2-6 (98 %) in large size and lowest similarity between fish no 9-10 (65.2 %) in small size, fig (3 ) and table (2). 
Discussion
In the present study we obtain a specific PCR products of a desirable size (397-bp) involving the intron 3 and exon 3 of the insulin like growth factor II (IGF-II) gene. These results agree with the results obtained by (Juhua et al. 2010 ).
The amplified DNA fragment of the IGF-II gene was digested with MSP1 restriction enzyme but this enzyme is not specific enzyme because it doesn't digest the DNA amplified fragment of the IGF-II gene in their restriction site. These obtained results disagree with results obtained by (Juhua et al. 2010) . These may be due to the previous study used genetically improved farmed tilapia (GIFT) strain which may be differ from the tilapia nilotica from Egyptian farm in our study. In addition, Tao and Boulding (2003) found that a particular SNP allele from growth-related genes was associated with the growth rate. Also, Van Laere et al. (2003) showed that mutation in the regulatory sequence of IGF-II affects muscle growth in pigs. Vykoukalova et al. (2006) identified several SNPs within the IGF-II gene that are related to back fat thickness and lean meat content. More studies have demonstrated that mammals IGF-II mainly regulate embryonic cell proliferation and muscle development. In fish, IGF-II is expressed in many tissues (Shamblott and Chen 1992; Loffing-cueni et al. 1999; Chen et al. 2000; Wood et al. 2005; Peng and Luo 2007) .
Other studies have shown that molecular markers in IGF-II are associated with back fat, fat deposition, body weight or other characteristics in chicken, cattle, pigs and sheep (Van Laere et al. 2003; Li et al. 2004; Vykoukalova et al. 2006; Zhang et al. 2007 ; Helal et al., 2014) . Therefore, our study revealed that the SNPs in IGF-II gene in tilapia nilotica fish can be used for marker assisted selection (MAS) as part of nucleotide sequence of fish. And it can be used for marker assisted selection for large size fish to increase and accelerate the rate of genetic improvement on white meat production trait.
